Abstract. The aim of the paper is to identify the fundamental variables driving banks' credit default swaps. Quarterly data from 2004 to 2015 for European and American banks have been used. The analysis has been prepared through static panel data models. The following hypothesis has been put forward: the earnings potential, and economic uncertainty significantly influence credit risk. The independent variables used are CAMELS factors -Capital Adequacy, Asset Quality, Management Quality, Earnings Potential, Liquidity, and Sensitivity to Market Risk. The CDS spreads are most sensitive to the market risk factors whereas capital adequacy, earnings and liquidity indicators have weaker impact.
INTRODUCTION
The aim of credit derivatives is to protect against financial losses related to credit default risk. One of the mentioned instruments are credit default swaps (CDS) , that are bilateral contracts in which buyer pays a periodic fee or premium in exchange for a contingent payment by counterparty (seller) if a credit event occurs (Silva & Wanderlei, 2015) . During the most recent financial crisis of 2007-2009 a strong interest in the mentioned instruments was observed, because they are regarded to be among the major causes of this crisis. The literature contains some works related to credit default swaps, especially connected with spillover effects, liquidity and the factors influencing CDS spreads. The presented study can be classified to the last group of research. One of the most important institutions that issue CDS are banks. Therefore, the aim of this paper is to identify the fundamental variables that drive banks' credit default swaps. Alexander & Kaeck (2008) 2004 -2007, Euro zone, equity hedge ratios are three or four times larger during the turbulent period, which explains why previous research on single-regime models finds stock positions to be ineffective hedges for default swaps; interest rate movements do not affect the financial sector iTraxx indices and they only have a significant effect on the other indices when the spreads are not excessively volatile. Ericsson et al. (2009) Estimated coefficients for a minimal set of theoretical determinants of default risk are consistent with theory and are significant statistically and economically; volatility and leverage have substantial explanatory power in univariate and multivariate regressions. Hilscher & Nosbusch (2010) 1994 -2006; 32 emerging countries; macroeconomic variables; volatility of terms of trade in particular has a statistically and economically significant effect on spreads; this is robust to instrumenting terms of trade with a country specific commodity price index; model implied spreads capture a significant part of the variation in observed spreads out-of-sample; the fit is better for lower credit quality borrowers. Di Cesare & Guazzarotti (2010) 2002 -2009; US non-financial companies; variables (theoretical spread, volatility, leverage, interest rate, stock return, slope of yield curve, corporate spreads, S&P credit ratings, VIX) is able to explain more than 50% of CDS spread variations both before and after July 2007; CDS spreads have become much more sensitive to the level of leverage while volatility has lost its importance; the beginning of the crisis CDS spread changes have been increasingly driven by a common factor, which cannot be explained by indicators of economic activity, uncertainty, and risk aversion. Ötker-Robe & Podpiera ) 2004 -2008 European; business models, earnings potential, economic uncertainty are the most significant determinants of credit risk; CAMEL factors influence on the CDS spreads. Annaert et al. (2010) 2004 -2008, 31 listed euro area banks highly changing dynamics in the credit, liquidity, business cycle and market wide components; the steeply rising CDS spreads are due to increased credit risk; individual CDS liquidity and market wide liquidity premia played a dominant role. Kapar & Olmo (2011) 2005 -2010; European CDS spreads; iTraxx, VIX index, implied volatility, stock prices; before and after the recent crisis; before the crisis, the underlying credit risk in the overall CDS market is sufficient to explain credit risk; during the crisis investors have a differing view on the risk of financial and non-financial contracts; non-financial CDS contracts reflect the credit risk of the counterparty, financial contracts do not; in case of default of financial firms, investors expect the government to intervene to alleviate credit risk of the counterparty and fears of systemic risk. Peltonen et al. (2013) 191 entities; CDS network shows topological similarities with the interbank network;there is considerable heterogeneity in the network structures across reference entities; the outstanding debt volume and its structure (maturity, collateralization), the riskiness, the type and the location of entities significantly influence the size, the activity and the concentration of the CDS exposure network; network on a high-volatility reference entity is typically more active, larger in size and less concentrated Chiaramonte & Casu (2013) June 2011), bank-specific balance sheet ratios; in pre-crisis period and the crisis period the risk captured by bank balance sheet ratios; TIER 1 ratio and leverage appear insignificant in all of the three periods considered; liquidity indicators become significant only during the crisis and post crisis period. Eyssell et al. (2013) 2001 -2010, China; country-specific factors (China stock market index, real interest rate) and global factors (U.S. S&P 500 stock option volatilities, default spreads, non-North America global stock market factor) have significant explanatory China's domestic economic factors were more relevant in explaining the CDS spread levels and changes in the earlier years; China sovereign CDS spread changes lead stock returns. Benbouzid & Mallick (2013) 2004 -2011; UK banking; house price dynamics are a key driving factor behind the increase in credit spreads as reflected in CDS prices; stock prices increase, both bank capital and bank borrowing capacity increase that in turn decreases credit risk; banking sector liquidity increases banks tend to lend to less credit-worthy (subprime) borrowers that in turn increases credit risk in the banking sector. Galil et al. (2014) 2002 -2013; CDS spreads and CDS spread changes; 718 US firms; three explanatory variables appear to overshadow the other variables examined in this paper: Stock Return, change in stock return volatility; change in the median CDS spread in the rating class; ratings explain cross-section variation in CDS spreads even after controlling for structural model variables. Angelini & Di Febo (2014) 2005 -2011; 18 European corporate listed on the Stock Exchange, five-year CDS spreads; period before the financial crisis and after it; the loss of significance of the "leverage" variable, as it is not consistent with the finding of the Merton's Model. Pires et al. (2014) CDS premiums are strongly determined by CDS illiquidity costs, measured by absolute bid-ask spreads; high-risk firms are more sensitive to changes in the explanatory variables that low-risk firms; the goodness-of-fit of the model increases with CDS premiums, which is consistent with the credit spread puzzle. Doshi et al. (2014) 28 countries, CDS spreads increase as a function of stock market and exchange rate, risk premiums are high during the Eurozone debt and 2008 financial crises; the increase in market risk aversion is even larger than the increase in default probabilities. Silva & Wanderlei (2015) 2009-2014; Brazil; S&P 500 has a greater effect on the CDSs Brazil, followed by the factors Bovespa index, iTraxx index, European index CDS, FX volatility and CDS USA; CDSs Brazil has a positive relationship with the stock indexes. Kim et al. (2017) 2004 -2012, 641 firms, business cycle variables are strongly significant and their explanatory power are greater for investment-grade firms than for non-investment-grade firms; the macroeconomic conditions variables have weak effects Hasan et al. (2016) 161 banks, 23 countries, CAMELS, no evidence in favor of one model over the other, while the combined structural and CAMELS model performs better than each individual model; leverage and asset quality have had a stronger impact on bank CDS since the onset of the recent financial crisis; banks in countries with lower stock market volatility, fewer entry barriers, and/or more financial conglomerate restrictions tend to have lower credit risk; deposit insurance appears to have an adverse effect on bank CDS spreads, indicating a moral hazard problem SamaniegoMedina et al. (2016) 2004 -2010; 45 listed European banks; finical, liquidity and macroeconomic factors, crisis period; market variables strong significantly influence on the CDS spreads; the explanatory power of the model is considerably higher during the crisis period than it is during the pre-crisis period. Pelster & Vilsmeier (2016) 2001 -2014; Volatility of daily CDS spreads, liquidity of individual CDS spreads, daily stock market returns, volatility of daily stock market prices, stock price beta, current share price, leverage ratio; dynamic copula based measures of tail dependence incorporate almost all essential pricing information making other potential determinants such as Merton-type factors or variables measuring the systematic market evolution -based on simple means or principal component analysis -negligible Blommestein et al. (2016) five Euro area countries (Greece, Ireland, Italy, Portugal, Spain), macroeconomic factors are the main drivers of changes in the sovereign CDS spreads; domestic economic and financial indicators have little impact on the pricing of sovereign credit risk in all sample countries except Italy; changes in the sovereign credit risk have significant impacts on domestic economic and financial indicators. Di Tommaso & Drago (2016) 2007 -2015, 497 US companies, leverage, option implied volatility and yield-curve slope, impact of the financial crisis overall and sector by sector; structural change in pricing the credit risk due to the financial crisis; financial crisis shifted the price of credit risk from an idiosyncratic to a systematic perspective. Galariotis et al. (2016) potential spillover effects for Eurozone countries, Panel Vector Autoregressive (PVAR) model; determinants of CDS variance are neither uniform nor stable during different periods and different countries; CDS spread variance is increasing for peripheral countries such as Spain, Portugal, Italy, Greece, Ireland, and decreasing Germany, France, Netherlands, Belgium and Austria; investor sentiment was an important CDS spread determinant during the subprime crisis, along with other factors, while spillover effects run from larger peripheral economies such as Spain and Italy to core countries; spillover effects from Portugal, Greece, and Ireland are of minor importance.
Source: own elaboration.
Patrycja Chodnicka-Jaworska, Piotr Jaworski
Fundamental determinants of credit default risk for European and American banks
The prepared literature review suggests that there are different opinions about the factors influencing CDS spreads. In the presented studies differentiated factors that can influence the mentioned financial instrument are analysed. The received results also vary, especially due to the significance of particular indicators. For the purpose of the analysis both financial and nonfinancial institutions have been taken into account. In the mentioned research the CAMEL factors were taken into consideration in two cases only, but the presented sample was small (below 40 institutions) or did not comprise the banking sector in Europe. Hence, the aim of the paper is to identify the fundamental variables that drive credit default swaps. The following hypothesis has been put: The earnings potential, and economic uncertainty significantly influence credit risk. The analysis has been prepared by taking into consideration the moment of the financial crisis in Europe. A detailed description of the data and methodology used has been presented in the next section.
METHODOLOGY

Data description
To verify the presented hypothesis, quarterly data form Thomson Reuters Database for the period between 2004 to 2015 has been collected. As mentioned before, banks' credit default swaps daily last price quotes represent swaps on senior debt with a maturity of five years have been used. The mentioned type of CDS has the highest liquidity. CAMEL variables have been used as dependent variables. A list of variables and their construction has been presented in the table below. 
Methodology description
To analyse the fundamental variables that drive credit default swaps a static panel data model has been used. It is connected with the unit root and heteroscedasticity in credit spreads (Pedrosa, Roll, 1998; Bierens et al., 2003) . To verify the presented phenomenon a lagged dependent variable (Blanco et al., 2005) has been used. As a result, the final model used for the analysis is:
, -is the CDS spread value for bank i at the time t; , -vector of independent variables for bank i at the time t 
contains corresponding sensitivities to particular explanatory variables. The composite error term , is composed of a white noise component and a bank-specific credit risk factor (Windmeijer, 2005) .
EMPIRICAL RESULTS
The analysis of the impact of the fundamental variables that drive credit default swaps has been prepared on a sample of American and European banks. A list of the entities constitutes Appendix 1 hereto. Table 3 contains summary statistics of the variables used in the research.
The result of estimating summary descriptive statistics presented in Table 3 suggests that there exists a lack of data for some banks, and as a result we could not prepare a study on all variables at the same moment. As a result, the analysis was prepared separately for particular groups of determinants. The results of the estimation were presented in Table 4 .
The first group of factors taken for the analysis were market indicators. The equity price has a negative influence on the CDS spread value. The mentioned relationship is consistent with the assumption. The presented impact has been differentiated. A stronger influence has been noticed for the sample of European banks than for the American ones (0.53 versus 0.27). It can be connected with the level of the differentiation of the market conditions. Source: own elaboration.
The next factor taken for the analysis is the cost of funds. It has been measured as a value of interest expenses to total liabilities. According to the prepared analysis, this variable is statistically insignificant. The presented results can be an effect of low interest rates during last years. The presented cost of funds are differentiated in particular regions. The analysed institutions have got also the similar access to founds. The GDP growth has got a small significant impact on CDS spreads. If the mentioned factors are higher, CDS spreads are lower. No significant differences have been observed between banks from Europe and the United States. It suggests that even if macroeconomic development measured by GDP growth has been taken by banks to analyse the CDS spreads behaviour, the mentioned variable are not significant. Also the condition of the capital market, measured by the changes in the index of the stock exchanges has been verified in the analysis. The Euro 50 stocks index for European banks and the S&P 500 stocks index for American entities have been taken for the analysis. In both cases the mentioned determinant influences statistically significantly CDS spreads. A stronger reaction is observed for CDS spreads of European banks. If the stock indexes rise by one percentage point, CDS spreads are decreased by 1.52 and 1.35 percentage points respectively. It can be connected with the different level of the capital market development in particular European countries. Next an analysis has been prepared of the influence of the rates of return on 10-year government bonds and the overnight interbank market rate on CDS spreads. In both cases the mentioned relation is weak. The rates of return on 10-year government bonds influence insignificantly the CDS spreads of both American and European banks. The overnight interbank market rate is especially important for American banks. If the mentioned variable rises by one percentage point, CDS spreads increase by 0.2 percentage point.
The next group of indicators are capital adequacy factors. This group includes Tier 1 and Tier 2 indicators and the leverage ratio. All significantly influence CDS spreads. The Tier 1 ratio has a stronger influence on CDS spreads for the sample of American banks than for the European ones. If Tier 1 rises by one percentage point, CDS spreads decrease by 0.03 percentage point for European and by 0.1 percentage point for American entities. If the Tier 1, Tier 2 and leverage ratios rise, CDS spreads decrease. The described results confirm the previous analyses. The mentioned variables have got the low statistically significant impact, that can be caused by high sample homogeneity in capital adequacy measures that remain rather stable during the initial crisis years (Ötker-Robe & Podpiera, 2010) .
The indicators related to the quality of assets comprise the loan-loss provisions to total loans ratio, the non-performing loans to total loans ratio and the loan-loss reserves to nonperforming loans ratio. None of the mentioned variables influence CDS spreads. It can be connected with a lack of data and a smaller number of observations. The insignificance of the loan-loss reserves ratio is again most likely caused by the homogeneity and stability of reserves and the rating during the outbreak of the crisis.
As the quality of management indicators are taken the efficiency ratio (measure as the operating expenses to total revenues) and the trading income (threaten as the percentage of total revenues accounts for the differences in banks' business model). The prepared analysis suggests that for the CDS spreads of both American and European banks the second of the described variables is unimportant. The efficiency ratio has an impact on the described variable but the strength of it is weak, because if the efficiency ratio rises by one percentage point, the CDS spreads are increased by 0.002 percentage point. The next group of indicators are earnings factors. In this research the significance of their impact was measured by taking into consideration the net interest income ratio, the return on assets, and the return on equity. The net interest income and the return on assets are irrelevant for the estimation of CDS spreads. The return on equity has a statistically significant impact on the mentioned variable . If the ROE rises by one percentage point, CDS spreads are decreased by 0.2. In the case of ROA, its insignificance is a result of its subordinate information content compared to ROE.
The last group of determinants are liquidity indicators. The mentioned factors include the loan to deposit ratio, the short-term borrowing to total liabilities ratio and the liquid assets to total assets ratio. From the mentioned variables only the first two have a significant impact. If the loan to deposit ratio increases by one percentage point, the CDS spreads rise by 0.18. A growth of the short-term borrowing as a percentage of the total liabilities causes a decrease of 2.11 of CDS spreads.
DISCUSSION AND POLITICAL RECOMMENDATIONS
The key finding of the paper is that banks' business models, earnings potential, and economic uncertainty are among the most significant determinants of credit risk. The analysed institutions that have got higher CDS spreads, tend to exhibit a higher share of trading income, a higher cost efficiency ratio, a higher share of short-term borrowing in total liabilities, and higher ROE, compared to banks with lower CDS spreads. The prepared research suggests also that economic uncertainty also influence on the CDS spreads, but results are strictly connected the cross-sectional variability in the CDS spread during the last crisis. The received results are broadly consistent with those of the literature. Although, the banks' default risk appears not to be explicitly connected with the capital adequacy and assets quality, the market view on economic growth contain expectations about the value of banks measured by equity capital and impact on asset quality. The received results suggest that the default risk is strictly connected with the structure of CAMELS indicators.
The comparison the received results with the bank distress literature, the similar conclusions have been received. The sample of European banks that were working from 1990 to 2008 has been tested by Poghosyan and Cihak (2009) . They found that bank distress is connected with the stock market risk and microeconomic indicators like capitalization, assets quality, earnings and liquidity indicators. They also suggests that the cost of funds have the significant impact on banks failure. The analysis on German banks during 1995 -2004 has been prepared by Kick and Koetter (2007) . The significant impact on the banks default risk have got: capital adequacy, assets quality, cost efficiency, liquidity, earnings indicators and the market risk. The market indicators that have got the statistically significant impact on the CDS spreads are the slope of the yield curve and implied volatility from in previous literature (Ericsson et al., 2009; Blanco et al., 2005) . The leverage ratio has got the small or insignificant impact on the CDS spreads, because its high persistence and little variation.
The presented paper offer a potential tool for monitoring the banks' CDS spreads and their default risk. The mentioned tools have been needed to verify the potential systemic risk of big banks. It also shows the differences between the European and American market. The CDS spread analyse the probability of default, it can also be a solution to provide information about banks' vulnerability, as an early warning tool.
CONCLUSION
This paper exclusively focuses on analysing the determinants of the CDS spreads of the European and American banks, which has never been described in the literature before. The key finding of the paper is that banks' CDS spreads are strictly connected with business models, earnings potential and especially macroeconomic conditions to analyse the CDS spreads determinants.
The findings of the paper are broadly consistent with those of the literature on bank failure. CAMELS indicators have been taken into consideration in the analysis. While the banks' default risk appears to be weakly linked in the estimations to banks' capital adequacy, and insensitive to the assets quality indicators, market expectations about the market views concerning economic growth prospects (overnight interbank market rate) are statistically significant, and contain expectations about the future value of banks (banks' capitalization and value of the main indexes). The fact of the weak impact of the capital adequacy indicators can be connected with the period of the analysis. The asset quality indicators reveal credit risk with a lag. The same situation has been observed for management quality factors. Earnings and liquidity factors have a more significant impact. Therefore, the default risk of banks seems to be related to the entire structure of the CAMELS.
By establishing a relationship between the financial and market determinants of banks and their CDS spreads, the paper offers a potential tool for monitoring banks based on fundamentals. The described results can also constitute useful information for investors and supervisors. They can be potentially used for vulnerability assessment and as an early warning tool. In the future the presented research shall be expanded on the level of the business cycle.
